Crystallographic methods
The crystal data of 3a, 3b, and 5a were collected on a Bruker X8-APEX II diffractometer with a CCD area detector and multi-layer mirror monochromated Mo Kα radiation. The structure was solved using direct methods, refined with the Shelx software package, [5] and expanded using Fourier techniques. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were included in structure factors calculations. All hydrogen atoms were assigned to idealised geometric positions. One of iso-propyl group was showing rotational disorder. The coordinates and displacement parameters of methylene atoms of this group were constrained to the same value (EXYZ and EADP keywords). The main four-membered ring was disordered (86:14). The geometry of disordered parts were restrained with SAME keyword. The displacement parameters of atoms belonging to disordered residues were constrained to the same value with similarity restraint SIMU and with 'enhnaced rigid bond' restraint RIGU. The crystal data of 4 were collected on a Bruker D8-QUEST diffractometer with a CCD area detector and multi-layer mirror monochromated Mo Kα radiation. The structure was solved using direct methods, refined with the Shelx software package, [5] and expanded using Fourier techniques. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were included in structure factors calculations. All hydrogen atoms were assigned to idealised geometric positions.
Crystal data for 4: C 13 H 28 BBr 2 N 2 , M r = 383.00, colorless block, 0.31×0.28×0.28 mm 3 , Monoclinic space group P2 1 /n, a = 7.1189(6) Å, b = 15.9168(14) Å, c = 15.0043(12) Å, 
Computational Details
All calculations were carried out in Gaussian 09. [6] Geometry optimizations for all ground states, intermediates, and transitions states were carried out at the B3LYP/6--311G(d) level of theory. All ground states and intermediates were checked by frequency analysis to ensure the existence of no imaginary frequencies. All transition states were located by QST2 calculations, and checked to ensure the existence of only one imaginary frequency. All imaginary frequencies identified for transition states were examined to ensure the continuity of the reaction potential energy surface. 
